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B Most fungi produce several enzymes simultaneously making the 

classical enzyme products a mixt. of different enzymes "contaminating" 

the 

one enzyme of interest. Although the enzyme mixt. can be used in certain 
applications, enzymes produced by recombinant technol. are now being 
introduced on the market. However the time-consuming std. cloning 
process, based on enzyme purifn., amino acid sequence detn. and 
subsequent probing of libraries with DNA probes hampers 
introduction of cloned products. Recently a new method for fast and 
efficient isolation of enzyme genes from filamentous fungi was 
described. The method combines the ability of Saccharomyces cerevisiae 

to 

express heterologous genes with the utilization of sensitive and 
reliable enzyme assays. A cDNA library is constructed in an S . 
cerevisiae/E . coli shuttle vector in E. coli from the fungi of 
interest. Plasmid DNA is isolated from library sub-pools and transformed 
into S. cerevisiae. Next the yeast transf ormants are replicated onto 

sets 

of agar plates contg. appropriate enzyme substrates allowing detection of 
enzyme activity. After subsequent characterization of clones by DNA 
sequence anal, a representative cDNA for each enzyme is sub-cloned in an 
Aspergillus vector and expressed in high levels in Aspergillus. 
More than 200 different enzyme genes encoding enzymes such as 
arabinanases, endo-glucanases, galactanases, mannanases, 
polygalacturonases, pectin lyases, pectin Me esterases, proteases, 
rhamnogalacturonases, lipases and xylanases as well as exo-acting enzymes 
have been cloned using this new method. 

TI Screening and expression cloning of fungal enzyme 
genes of industrial relevance 

AU Dalboge, Henrik 

SO Stud. Org. Chem. (Amsterdam) (1998), 53 (New Frontiers in Screening for 
Microbial Biocatalysts) , 29-36 
CODEN: SOCHDQ; 



The authors have developed a method for fast and efficient isolation of 
enzyme genes from filamentous fungi by combining the ability of 
Saccharomyces cerevisiae to express heterologous genes with the 
utilization of sensitive and reliable enzyme assays. A cDNA library from 
the fungus Humicola insolens was constructed in a S . 

cerevisiae/Escherichia coli shuttle vector in E. coli. Sub-pools of the 
library were subsequently screened for enzyme activity 

in S. cerevisiae. More than 130 clones were identified as pos. in either 
an endo- .beta . -glucanase or an endo-xylanase assay. Based on a partial 
characterization of the DNA sequence of the individual clones, they could 
be grouped into five distinct types of endo- . beta . -glucanases and three 
types of endo-xylanases . A representative cDNA from each type was 
sub-cloned in an Aspergillus vector and expressed in A. oryzae. 
The new cloning method may be an important alternative to traditional 
cloning methods based on amino acid sequence information. 

TI A novel method for efficient expression cloning of 
fungal enzyme genes 

AU Dalboege, H.; Heldt-Hansen, H. P. 

SO Mol. Gen. Genet. (199 



A review with 21 refs. Expression cloning is a relatively new method for 
fast and efficient cloning of enzyme genes from fungi 
that are known to make complex enzyme mixts. In contrast to 
traditional cloning methods that are usually dependent on knowledge of at 
least a partial amino acid sequence in order to synthesize appropriate 

DNA 

probes or primers, the expression cloning method solely relies 
on access to reliable and sensitive enzyme assays. A 
representative expression cDNA library is made in Saccharomyces 
cerevisiae from the donor strain and relevant cDNA clones are 
detected directly based on the encoded enzyme activity. Thus, 
time-consuming enzyme purifn. and characterization steps are 
avoided. The method has been applied on the characterization of 
extracellular enzyme genes from the filamentous fungus 

Aspergillus aculeatus and has resulted in the isolation of 20 different 
enzyme genes such as endo-glucanases, xylanases, pectinases, 
proteases, hemicellulases and rhamnogalacturonan-degrading enzymes 

All enzymes have been expressed in Aspergillus oryzae, 
purified and characterized. In the present review a description of the 
expression cloning technique will be given as well as examples of how the 
technique has been used in the exploration and characterization of a com. 
enzyme product that is known to consist of a complex mixt . of >25 
different enzyme activities. 

TI Expression cloning of fungal enzyme genes; a novel 

approach for efficient isolation of enzyme genes of industrial 
relevance 

AU Dalboge, Henrik 

SO FEMS Micr 



Expression cloning has been used to isolate a cDNA encoding 

.beta . -1, 4-galactanase from the filamentous fungus Aspergillus 

aculeatus. A cDNA library was prepd. from mycelia, inserted in 

a yeast expression vector and transformed into Saccharomyces 

cerevisiae. Thirteen clones secreting galactanase activity were 

identified from a screening of approx. 2.5 .times. 104 yeast colonies. 

All clones expressed transcripts of the same galactanase gene. 

The cDNA was re-cloned in an Aspergillus expression vector and 

transformed into Aspergillus oryzae. The recombinant 

enzyme had a mol . wt. of 44 000 Da, an isoelec. point of pH 2.85, 

a pH optimum of pH 4.0-4.5, and a temp, optimum of 45-65 . degree . , which 

is 

similar to values obtained for a . beta . -1, 4-galactanase purified from A. 

aculeatus. The enzyme degraded unsubstituted galactan to 

galactose and galactobiose . The deduced primary sequence of the 

enzyme showed no apparent homol . to any known enzyme, in 

accordance with this being the first reported . beta . -1, 4-galactanase 

cDNA. 

However, the deduced amino-acid sequence of a Bacillus circulans DNA 
sequence contg. an open reading frame (ORF) with no known function, 
showed 

36% identity and 60% similarity to the galactanase amino-acid sequence. 
TI Expression cloning, purification and characterization of a 

.beta. -1, 4-galactanase from Aspergillus aculeatus 
AU Christgau, Stephan; Sandal, Thomas; Kofod, Lene Venke 
SO Curr. Genet. (1995), 27(2), 135-41 
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AB A cDNA library from the filamentous fungus A. 

aculeatus was constructed in the yeast expression vector pYES2 . 0 and used 

to isolate 57 full length cDNAs encoding endo- . beta . -1 , 4-mannanase (I) by 

expression in S. cerevisiae. The pos. clones were identified on 

agar plates contg. 0.2% azurine-dyed crosslinked mannan by the formation 

of blue halos around the colonies. All clones represented 

transcripts of the same I gene (manl) . The gene was subcloned into an 

Aspergillus expression vector and transformed into A. oryzae for 

overexpression and purifn. of the enzyme. Recombinant I had a 

mol. wt. of 45 kDa, a pi of 4.5, a pH optimum of pH 5.0, and a temp. 

optimum of 60-70 . degree . . 
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